Abstract: The objective of this study was to validate a Spanish version of the Cornell-Brown Scale (CBS) for quality of life (QoL) in dementia. One hundred persons with mild-to-moderate dementia (Diagnostic and Statistical Manual of the American Psychiatric Association, 4th edition) were recruited and interviewed at 5 Spanish centers to obtain sociodemographic information, health perceptions, depressive symptoms (Geriatric Depression Scale 15-item version), functional ability (Barthel Index), dementia severity (Mini-Mental State Examination), specific QoL (CBS), and generic QoL (World Health Organization Quality of Life-BREF version). Analysis was carried out using classical psychometric methods. Internal consistency reliability for the CBS was good (0.87). A priori hypotheses about the relationship between CBS and the World Health Organization Quality of Life-BREF version psychological domain and Geriatric Depression Scale 15-item version were confirmed, indicating good construct validity. Regarding contrasting groups' differences, CBS scores significantly differentiated between healthy and unhealthy and depressed and nondepressed participants but not between those with mild and moderate dementia. The exploratory factor analysis showed a 5-factor solution, which accounted for 63.9% of the total variance of CBS. This study is the first to report the factor structure of the CBS. These results indicate that CBS is a useful tool in assessing persons with dementia. Replication of these results with larger samples is advised. The Spanish version of the CBS is reliable and valid in persons with mild/moderate dementia who are living at home and with a known caregiver.
I mproving the quality of life (QoL) in persons with dementia (PWD) is of paramount importance and one of the primary goals for any health and social care intervention. 1, 2 In general, there is an agreement that the construct of QoL be multidimensional and subjective and include measurements of positive and negative aspects 3 ; the same principles apply to persons with mild-to-moderate dementia. 1, [3] [4] [5] [6] Persons with mild-to-moderate dementia are able to provide reliable assessments about their own QoL. [4] [5] [6] [7] [8] [9] [10] Specific QoL measures for persons with mild-to-moderate dementia use either information from the PWD 4, 5, 7, 8 or a combination of both PWD and a known caregiver. [5] [6] [7] 11 Most of these QoL measures specific for dementia were developed in the United States and United Kingdom. As determinants of QoL might differ in different cultures, we wanted to confirm whether existing QoL scales for dementia were appropriate in Spain. In 2007, a review of the specific QoL measures for dementia showed that there were no selfreported, proxy, or observational rated measures available in Spanish. 12 Our interest was focused on self-reported QoL measures. Since then, 3 specific self-reporting QoL measures for dementia have been validated in Spanish: 2 in Spain 9,10 and 1 in Mexico. 13 These measures are as follows: the Dementia Quality of Life (DEMQOL) System, 9 which was developed in England, comprising 1 questionnaire to be self-reported by persons with mild-to-moderate dementia (DEMQOL-28) and 1 to be rated by a proxy (DEMQOLProxy); the Dementia Quality of Life developed in the United States 10 to be self-reported by PWD; and the Quality of Life in Alzheimer's Disease developed in the United States, also to be self-reported. All of them showed in Spanish similar psychometric properties as the original scales.
The Cornell-Brown Scale (CBS) for Quality of Life in Dementia was developed in the United States on the basis of the Cornell Scale for Depression, which evaluates negative affectivity in elderly persons, both with and without dementia. 14 The development of the CBS was based on the conceptualization that high QoL is typically indicated by the presence of positive affect, satisfactions, and the relative absence of negative affect. 6 Thus, the investigators added positive adjectives and satisfactions to the original Cornell Scale for Depression to anchor the positive pole. The CBS does not include items regarding cognition and functional abilities so as not to contaminate the measurement of QoL with other disease features. 6 The CBS includes 19 items providing a single QoL score; items are grouped into 5 factors or domains: (1) mood-related signs (anxiety/comfort, sadness/happiness, lack of reactivity to pleasant events/enjoyment of life's pleasant events, irritability/tolerance); (2) ideational disturbance (suicide/value of life, selfdeprecation/self-esteem, pessimism/optimism, mood congruent delusions/secure feelings); (3) behavioral disturbances (agitation/serenity, retardation/speed, multiple physical complaints/multiple physical satisfactions, loss of interest/ enthusiasm); (4) physical signs (appetite loss/appetite, weight loss/weight satisfaction, lack of energy/energy); and (5) cyclic functions (diurnal variation of mood, difficulty falling asleep/ falling asleep easily, multiple awakenings during sleep/sleeping through the night restfully, early morning awakening/ morning awakening refreshed). The CBS should be assessed by a clinician after a joint interview with PWD and caregivers. 15 The original CBS has acceptable psychometric properties, that is, internal consistency, reliability, and construct validity, for persons with mild-to-moderate dementia (MSSE Z10). 6 At present, the CBS has not been validated in other languages.
The purpose of this study was to adapt and validate the CBS in Spanish culturally. Permission for translation, adaptation, and validation of the CBS was requested and received from the original author, Professor Brian Ott.
We hypothesized that (i) as the CBS does not include items regarding cognition and functional abilities, no association would be found between the CBS and measures related to these aspects; (ii) no significant effects would be found between the CBS and sociodemographics; (iii) evidence of validity would be demonstrated by high correlations between the CBS and measures related to psychological functioning; and (iv) significant association would be found among "contrasting groups"-that is, better physical and mental health (as evidenced by fewer self-reported medical conditions and less depressive symptoms) would be associated with better QoL (higher CBS scores); we also sought (v) to find a factor structure similar to the original scale.
METHOD Procedure
Two forward translations of the CBS (English-Spanish), a harmonized version of the 2 Spanish translations (in which inconsistencies in the translations were resolved by discussions among the translators) and a back translation of the reconciled Spanish version into English, were subject to expert review.
Participants were recruited in Spain from 2 diagnostic dementia units and 3 day hospitals providing care for PWD. At each participating center, PWD and caregivers were invited to participate in the study by a staff member, who explained the study protocol and obtained informed consent. At each participating center, a psychologist was trained to administer the questionnaire, which included administration of 2 QoL measures, a measure of disability, depressive symptoms, perception of health, and sociodemographic information. The ethics committee of the Autonomous University of Barcelona (CEEAH, UAB) approved the study protocol.
Sample
Participants were included if they had a diagnosis of dementia according to the Diagnostic and Statistical Manual of Mental Disorders criteria, 16 a Mini-Mental State Examination 17 (MMSE) score Z10, were living at home, had a known caregiver with whom they were living or had daily contact, and answered at least 2 of the 3 screening questions included in the Dementia Quality of Life correctly. 4 Persons with severe dementia (MMSE <10) 7 were not included. The diagnosis of dementia, assessed by a neurologist, was obtained by chart review; the MMSE was assessed the same day or 1 to 5 days before participation in the study.
Measures
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The CBS is composed of 19 bipolar items and yields a single QOL score. Each item is rated on a 5-point scale ranging from À2 (negative end) to +2 (positive end). A rating of À2 reflects severe or constant presence of the negative end of an item, À 1 reflects mild or intermittent presence, 0 reflects a neutral score or is rated if evaluation of the item is not possible, +1 reflects mild or intermittent presence of the positive characteristic, and +2 reflects very or constant presence of the positive pole. 6 World Health Organization Quality of Life-BREF 18 The World Health Organization Quality of Life-BREF is a generic QoL questionnaire comprising 24 items covering 4 domains (physical, psychological, social relationships, and environment) and 2 global questions assessing overall QoL and health. Each item is scored on a 5-point scale, with higher scores indicating higher QoL. The Spanish version was used. 19 The World Health Organization Quality of Life-BREF version (WHOQOL-BREF) shows good psychometric properties in PWD. 20 
Barthel Index
The Barthel Index is a 10-item measure of disability based on daily activities (bathing, transfer, dressing, feeding, mobility, climbing stairs, toilet use, and grooming). 21 Scores range from 0 to 100. Lower scores (<45) are associated with severe disability. Higher scores on the Barthel indicate less dependency. The Spanish version was used. 22 
Geriatric Depression Scale-15
The Geriatric Depression Scale-15 is a 15-item questionnaire that measures depressive symptoms. Answers are reported on a yes/no scale with higher scores indicating more severe depression. A cutoff score of 6 was used to divide the sample into nondepressed (Geriatric Depression Scale 15-item version, GDS-15 <6) and depressed (GDS-15 Z6) participants. 23 
MMSE 17
The MMSE is a measure of dementia severity. The lower the MMSE score, the more severe the dementia. It is the most common measure of severity used in Spain.
In addition, information on sociodemographics (sex, age, marital status, and education) and subjective perception of health (In general, do you consider yourself to be currently healthy-in good health-or unhealthy/ill?) was gathered from the participants.
Analysis
Acceptability, reliability, and validity were assessed using standard psychometric methods. [24] [25] [26] To assess acceptability, we examined floor and ceiling effects and missing data for summary scores. Floor and ceiling effects were present if more than 15% of respondents achieved the lowest or highest possible score. 25 Internal consistency reliability was assessed using Cronbach a (Z0.70). To assess validity, we explored sources of evidence examining the following: (1) the relation of CBS to age and sex; (2) the association of CBS with the WHOQOL-BREF domains, GDS-15 and Barthel Index; and (3) CBS scores for subgroups of PWD defined on the basis of severity of cognitive impairment measured with the MMSE (mild vs. moderate), severity of depressive symptoms measured with the GDS-15 (nondepressed vs. depressed), self-perceived health (healthy vs. unhealthy), and low versus high self-reported chronic health problems (<4 vs. Z4). Pearson correlation analyses explored related variables; we considered a correlation of <0.3 to be low, 0.3 to 0.5 to be moderate, and Z0.5 to be high. 26 The Student t-test was used to examine group differences. A P value of <0.05 was regarded as statistically significant. An effect size was calculated by Cohen d; a value of 0.20 was considered small, 0.50 was considered medium, and 0.80 was considered large.
In addition, we explored the construct validity of the scale by determining the subjacent constructs of the instrument by conducting exploratory factor analysis. Before applying the factor analysis, we explored the additivity of items and compared its mean values using analysis of variance with the Tukey test for nonadditivity and the Hotelling T 2 test. Thereafter, we carried out an exploratory factor analysis using data from the 100 patients included in the study. The matrix determinant, the Kaiser-Meyer-Olkin measure of sampling adequacy, and the Bartlett test of sphericity were also assessed to test that the factor analysis was adequate to explore the dimensionality of the scale. A principal component analysis with promax rotation was then applied to extract the components of the scale. The number of components was determined by applying the Kaiser criterion (total variance explained by the factor) >1 and examining the screen-plot chart. Loadings Z0.40 were judged to be significant. A P value of <0.05 was regarded as statistically significant. All statistical calculations were performed with SPSS for Windows v17.0.
RESULTS
Sample Characteristics
The sample consisted of 100 PWD: 61% Alzheimer disease, 17% vascular dementia, 14% mixed dementia, and 8% dementia not otherwise specified. Sixty-six percent were women. The mean age was 79.18 years (SD 7.0); women were older (80.25, SD 6.70) than men (77.15, SD 7.47) (t-test, À2.098, 97 df, P = 0.038). Two thirds of them reported themselves to be healthy; however, 93.8% reported having one or more chronic health conditions: hypertension 43%, heart problems 28%, lung problems 23%, stomach/ intestinal problems 12%, nervous system problems 29%, arthritis 57%, diabetes 30%, thyroid problems 10%, kidney problems 13%, depression 41%, cancer 4%, hearing problems 27%, vision problems 39%, and others 9%. On the GDS-15, 41% had significant depressive symptoms (GDS Z6). Table 1 shows sociodemographic and health status information of participants.
Acceptability
There were no floor/ceiling effects, and missing information was found in 6% of cases; thus, acceptability was correct.
Reliability Analysis
Internal consistency reliability as measured by Cronbach a was 0.87, indicating good internal reliability. Itemtotal correlations ranged from 0.39 to 0.79 (mean, 0.48). No item was found to detract from internal consistency reliability; thus, all items are good indicators of the construct measured. To examine the impact of cognitive impairment on internal consistency, the sample was divided on the basis of median MMSE score into a mild (MMSE 18 to 30) and moderate cognitively impaired group (MMSE 10 to 17). Mean MMSE scores were 20.8 (SD 2.9) and 14.3 (SD 2.3) for the mild and moderate group, respectively (t, À12.260, 98 df, P<0.001). Cronbach a was 0.85 in the mild group and 0.88 in the moderate group. We tested the differences between the a coefficients in both samples by the statistic W used by Feldt. 27 The results accepted the hypothesis that the 2 alphas were not different at the 10% level. The critical value of F (with 33 and 46 df) was 1.50 and W was 1.25.
Validity Analysis
Scores on the CBS ranged from À25 to 36 (median, 5.66). No significant (P<0.05) association was found between CBS total score and age (Pearson correlation r = 0.144, P = 0.169) ( Table 2) . Results indicated no significant difference between mean values for men and women (Table 3) .
We did not find a significant correlation between the CBS score and the MMSE or between the CBS and the Barthel Index ( Table 2 ). The CBS correlated significantly with the physical and psychological domains of the WHOQOL-BREF, the GDS-15, and with the number of 
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Alzheimer Dis Assoc Disord Volume 27, Number 1, January-March 2013 chronic health conditions. As expected, correlations were higher with the WHOQOL-BREF psychological domain and the GDS-15 ( Table 2 ). Detailed analysis between the CBS and the items included on the WHOQOL-BREF physical domain showed moderate correlations with nearly all its items, with the highest correlations of CBS being with the items "satisfied with sleep" (r, 0.450, P<0.001) and "enough energy for everyday life" (r, 0.395, P<0.001).
Correlations with the GDS-15 and with the number of chronic health conditions were negative, indicating that as the number of depressive symptoms and number of chronic health problems increase, QoL decreases. CBS scores showed the predicted pattern among "contrasting groups." Scores were significantly higher (better QoL) in PWD who perceived themselves to be healthy compared with those who perceived themselves to be unhealthy; in PWD nondepressed (GDS<6) compared with depressed (GDSZ6); and in PWD reporting fewer chronic health conditions (<4 vs. Z4). Effect sizes (Cohen d) were medium to high for healthy/unhealthy and nondepressed/depressed (0.686 and 1.133, respectively) and close to medium (0.492) for people reporting fewer chronic health conditions. However, although participants with mild dementia had higher CBS scores than those with moderate dementia, the difference was not statistically significant (Table 3) ; effect size was low (Cohen d, 0.194) . We also considered the differences using a cutoff of 20 as recommended by some guidelines 28 ; PWD with MMSE Z20 scored higher than those with MMSE <20 (6.18 vs. 3.75, respectively), but the difference was not significant (t, 0.686, 92 df; P = 0.494).
The factor analysis resulted in an adequate solution to determine the component constructs: determinant equal to 0, Kaiser-Meyer-Olkin equal to 0.777, and the Bartlett test of sphericity highly significant (P<0.001, Table 4 ). The best-fit factor analysis solution resulted in 5 factors that together accounted for 63.97% of the variance. We named them "mood factor," "physical factor," "cyclic factor," "ideational factor," and "behavioral factor." Promax rotation was found to be the best procedure to allocate the items into different components. However, one symptom "appetite loss" still loaded in 2 factors, with loadings >0.4, but with the highest loading on the "physical factor."
DISCUSSION
The aim of this study was to adapt the CBS into Spanish culturally for people with mild-to-moderate dementia (MMSE Z10). In general, the Spanish version showed acceptable psychometric properties with regard to acceptability, reliability, and validity. The variability of scale scores was satisfactory. Interna1 consistency reliability was good for the total sample (0.87), similar to the 0.81 reported for the original scale, 6 and it was also good when the sample was divided between participants with mild and moderate cognitive impairment.
We found a lack of significant association of QoL with age and sex. The lack of association between QoL and demographic variables has been reported previously in PWD. [5] [6] [7] 9, 10 As the CBS does not contain items related to functioning or cognition, we did not expect to find significant correlations with the Barthel Index and the MMSE, and our assumption was confirmed. Other investigators using specific and generic QoL measures in PWD have found associations between functional status and the physical component of the QoL measure. For example, using the Quality of Life-Alzheimer Disease questionnaire, which unlike the CBS includes a physical domain, Hoe et al 29 found moderate correlation between degree of physical impairment and QoL. In addition, significant correlations between the WHOQOL-BREF physical domain and the Barthel Index have been reported on PWD. 20 It may be that impaired functioning or disability itself in PWD does not have an impact on QoL as measured by the CBS, but rather the subjective perception that the PWD feels the impact has in his/her life, as we found in persons with physical disabilities caused by neurodegenerative disorders. 30 For example, requiring help and/or supervision to perform an activity might be distressing for some people, whereas for others it might not be distressing.
Evidence for convergent validity was good. As expected, CBS correlated highly with the WHOQOL-BREF psychological domain. In addition, the CBS correlated significantly with the WHOQOL-BREF physical domain; this domain includes 7 items, 2 of which inquired about energy/fatigue and sleep/rest, aspects that are included on the physical signs (eg, energy) and cyclic functions (eg, sleep) of the CBS. Sleep disturbances in PWD are common and include multiple factors. They might have a detrimental impact on the daily energy of the person and might increase caregiver burden. Assessing and understanding possible causes of sleep changes in PWD is essential for developing a plan of care to improve nighttime sleep and daytime wakefulness. 31 As predicted, the CBS showed high correlation, which was also negative, with the GDS-15. Significant correlations between level of depression and QoL have been reported consistently in previous studies, with higher levels of depressive symptoms or depression correlating with lower QoL. 4, 5, 7, 9, 10 Thus, the hypothesis that the highest correlations would occur between the CBS with the psychological domain of the WHOQOL-BREF and the GDS-15, which evaluate similar constructs, was confirmed. Similarly, as with sleep disturbances, screening for depression and the correct diagnosis of depression in PWD are important. Comorbid depression often goes undetected and untreated, despite being shown that depression improves with different interventions (psychological, psychosocial, pharmacological), thus impacting the QoL of PWD and their caregivers favorably.
The CBS did not differentiate between participants with mild and moderate dementia, using either the cutoff of 17 we found as the median MMSE in our sample or the cutoff of 20 as recommended by some guidelines. 28 This finding is consistent with previous studies using the MMSE, which have shown a lack of relationship between QoL and disease severity. 4, 5, 9, 10 However, the CBS differentiated between PWD who self-reported themselves to be healthy or in good health and those in poor health or unhealthy. Selfperception of health, as inquired in this study, has shown that people who perceive themselves unhealthy or ill have worse QoL than those perceiving themselves to be healthy or in good health, regardless of reporting any medical condition or chronic health problem. This finding is consistent with results from previous studies in young adults, 19 older adults, 32 and in PWD. 9, 10, 20 This finding also has important implications for health professionals when asking PWD about their health. Using focus groups, PWD mentioned feelings of not being heard by health professionals. 33 This is of paramount importance because attitudes and actions of others might have a major impact on the QoL of the PWD. 2, 34 Interventions from professionals for detecting care needs in the person (diagnosis, safety, access to meaningful activities), education about the syndrome, and information related to community, social, and health services are important to reduce complications and improve QoL. 2, 34 Regarding the dimensions or factors of the scale, several investigators have previously shown the factorial structure of the Cornell scale for depression (its related mother scale). 35, 36 However, to the best of our knowledge, this is the first time that the dimensions of the CBS for QoL in PWD have been analyzed. We found some discrepancies of item loadings in its corresponding theoretical constructs, despite the fact that in our analysis only 1 item loaded in 2 components. The "ideational" factor (value of life, optimism, and secure feelings) and the "cyclic functions" factor (variation of mood and sleep) showed good results in their item loadings, and the "physical" factor (appetite, weight, energy), "mood," and "behavioral" factors contained a mix of symptoms from other possible components of the scale, always taking into account the original proposed structure of the scale. According to our findings, and considering the limited size of the sample, the statistical findings might support a 5-factor solution in patients with mild-tomoderate dementia in Spain. This 5-factor solution would account for a first factor named "cognitive affective" containing 7 items: sadness/happiness, complaints/satisfactions, diurnal variation, and the cluster ideational disturbances. A second factor named "somatic affective" would include anxiety/comfort, irritability/tolerance, and agitation/serenity. A third factor named "sleep" would comprise items related to sleep; a fourth factor named "physical signs" would include the 2 items related to appetite and weight; and, finally, a "mix" factor would include lack of joy/enjoyment, retardation/speed, loss of interest/enthusiasm, and energy.
The study might have some limitations. Test-retest reliability was not assessed, and this remains to be done in future evaluations of this instrument. Generalizability of findings may be limited by the sample characteristics. We recruited participants from specialized services for dementia, and it is possible that this sample may differ from PWD seeing various other clinicians in outpatient clinics, private practice, or other medical settings, or PWD living in institutions. In addition, we included only PWD who had a known caregiver who was able and willing to participate in the assessment of QoL. PWD without a caregiver could differ from the study sample in their QoL reports. Finally, our proposal of 5-factor solution and the allocation of items in their respective component need further checking in larger samples of PWD.
CONCLUSIONS
This is the first study using the CBS in Spanish and assessing its psychometric properties. In general, the Spanish version of the CBS showed acceptable psychometric properties in persons with mild-to-moderate dementia and was comparable to those of the original version. Reliable and valid QoL measures for PWD are essential and should be used along with other measures in PWD. The selection of the scale will depend on the objective of the study and the population under study. In our opinion, the CBS might be used not only as a joint interview (PWD/caregiver) but also as a self-reported measure by the person when no caregiver is available. QoL is a construct that has been recommended internationally for more than a decade as an outcome measure in PWD. 1, 2, 37 To date, this is the third self-report disease-specific QoL measure for dementia validated in Spain. This work provides a new tool for professionals to measure QoL when appraising Spanish-speaking PWD in health and social care settings along the continuum of care.
